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Experimental Procedures
Commercial chemicals were of reagent-grade purity or better and were used without further purification. Water was purified using a PURELAB Ultra Mk2 water purification system (ELGA).
Flash chromatography was performed using silica gel 60, 230-400 mesh (EMD Chemicals).
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Analytical thin-layer chromatography (TLC) was carried out on ASTM TLC plates precoated with silica gel 60 F 254 (250 µm layer thickness). TLC visualization was accomplished using a UV lamp followed by charring with potassium permanganate stain (3 g KMnO 4 , 20 g K 2 CO 3 , 5 mL 5% w/v aqueous NaOH, 300 mL H 2 O). 
Determination of q Values
Luminescence decay measurements were acquired using a HORIBA Jobin Yvon Fluoromax-4 spectrofluorometer in decay by delay scan mode using the phosphorescence life time setting. For luminescence decay measurements of control complex, 3, an excitation wavelength of 395 nm and an emission wavelength of 594 nm were used. For measurements of Eu(OTf) 3 , an exicitation wavelength of 394 nm and an emission wavelength of 591 nm were used. Other parameters were kept constant:
excitation and emission slit width (5 nm), flash count (200), initial delay (0.01 ms), maximum delay (13 ms), and delay increment (0.01 ms). The natural log of the intensity of the scan was plotted against time, and the slope was used as the decay rate. Eu(OTf) 3 solutions (1 mM) were prepared for each solvent (1-10, 20, 30, 40, 50, 60, 70, 80, 90 , and 100% v/v of H 2 O in THF) and used as the first reaction coordinate. The luminescence decay measurements for the second reaction coordinate were acquired using the Eu(OTf) 3 solutions after addition of benzaldyhyde in a 1:9 molar ratio of Eu 3+ to benzaldyhyde (9 mM benzaldehyde). The third reaction coordinate measurements were acquired after addition of 2-(hydroxyphenylmethyl)cyclohexanone to freshly prepared Eu(OTf) 3 solutions in a 1:9 molar ratio of Eu 3+ to 2-(hydroxyphenylmethyl)- and Tables S1-S4 show results of the luminescence decay data for the control complex, 3, and for the first, second, and third reaction coordinates of the catalytic cycle. Data reported in the tables is the result of single measurements for complex 3 and three to six replicates for each reaction coordinate.
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